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7KH HIIHFWV RI WKH UDGRQ SURYLVLRQV LPSOHPHQWHG E\ WKH 1DWLRQDO %XLOGLQJ 5HJXODWLRQV RQ




LQGLYLGXDOKRPHV ZKLFKZHUHFRPSOHWHGEHWZHHQDQG GXULQJ WKHKHDWLQJVHDVRQ
GXULQJWKHZLQWHUV RI±± DQG±6WDWLVWLFDOFDOFXODWLRQVRI WKH
PHDVXUHV DUH WKH EDVLV IRU WKH HYDOXDWLRQ RI KRZ UDGRQ SURYLVLRQV LPSOHPHQWHG DV
UHTXLUHPHQWV LQ WKH1DWLRQDO%XLOGLQJ5HJXODWLRQV DIIHFW WKH UDGRQFRQFHQWUDWLRQ LQ LQGRRU





'R WKH UDGRQSURYLVLRQV LPSOHPHQWHGE\ WKH1DWLRQDO%XLOGLQJ5HJXODWLRQVKDYHDSRVLWLYH
HIIHFW RQ UDGRQ OHYHOV LQ KRPHV"7KH'DQLVK0LQLVWU\ RI7UDQVSRUW%XLOGLQJ DQG+RXVLQJ
UDLVHG WKHTXHVWLRQDIWHU WKH LPSOHPHQWDWLRQRI UDGRQSURYLVLRQV IROORZLQJFRXQFLOGLUHFWLYH
(85$720 RI  'HFHPEHU  DQG WKH UHFRPPHQGDWLRQV E\ WKH:RUOG +HDOWK
2UJDQL]DWLRQ:+2$VDQDWLRQDOUHIHUHQFHOHYHOWKHLPSOHPHQWHGUDGRQSURYLVLRQVDSSO\
WR WKH LQGRRUDLULQDOOEXLOGLQJVFRPSOHWHG DIWHUDQGLQZRUNSODFHEXLOGLQJV7KH:+2
UHFRPPHQGV WKDWQDWLRQVWDWHVLQWURGXFHSURYLVLRQVWRUHJXODWHWKHPD[LPXPFRQFHQWUDWLRQRI
UDGLDWLRQ LQ LQGRRU DLU IURP QDWXUDO VRXUFHV LQ EXLOGLQJV 7KHVH UHFRPPHQGDWLRQV DUH WKH
UHVXOWRIWKH:+2¶VHYDOXDWLRQWKDWUDGRQLVUHVSRQVLEOHIRUWRRIOXQJFDQFHU FDVHV
GHSHQGLQJ RQ WKH DYHUDJH UDGRQ H[SRVXUH LQ GLIIHUHQW FRXQWULHV &RXQFLO GLUHFWLYH
(85$720VHW EDVLF VDIHW\ VWDQGDUGV IRUSURWHFWLRQDJDLQVW WKHGDQJHUVFDXVHGE\




KDV DKDOIOLIHRIGD\V7KLVQREOH JDV LV QDWXUDOO\ IRUPHG LQ WKH JURXQGDQG SHQHWUDWHV
WKURXJK WKHJURXQGVODEEDVHPHQWZDOOV DQGIORRUVLQWREXLOGLQJVDQGLILWLVQRWYHQWLODWHG









UDGRQFRQFHQWUDWLRQRI%TP UHSUHVHQWVDSSUR[LPDWHO\P6YSHU\HDU ,W LV DVVXPHG
WKDWUDGRQLVUHVSRQVLEOHIRURIOXQJFDQFHULQFLGHQWVGHSHQGLQJRQWKHDYHUDJHUDGRQ
H[SRVXUHLQGLIIHUHQWFRXQWULHV=HHEDQG6KDQQRXQ7KHLPSDFWRIUDGRQRQKXPDQV
VKRZ WKDW UDGRQ LV WKH VHFRQGODUJHVW FDXVH RI OXQJ FDQFHU VPRNLQJ WREDFFR LV VWLOO WKH
SULPDU\FDXVH
,QGRRUDLUUDGRQH[SRVXUHPXVWEHWDNHQVHULRXVO\ LQWKHVWUXJJOHDJDLQVWUDGRQLQGXFHGOXQJ
FDQFHU GXH WR WKH ODUJH QXPEHU RI SHRSOH ZKR DUH H[SRVHG GDLO\ WKURXJK LQGRRU DLU LQ
EXLOGLQJV=HHEDQG6KDQQRXQ,ISHRSOHVSHQGWKHLUZKROHOLYHV LQD EXLOGLQJZLWKDQ
DYHUDJHUDGRQFRQFHQWUDWLRQWKDWH[FHHGV%TPWKHLUULVNRIOXQJFDQFHULVKLJKHUWKDQ
7KLV LV IDU WRRKLJKDQG LV KLJKHU WKDQDFFHSWDEOH OHYHOV LQRWKHU FRQWH[WV IRU D VLQJOH
IDFWRUULVN$QGHUVHQHWDO 
6LQFH  'DQLVK EXLOGLQJV PXVW EH FRQVWUXFWHG WR HQVXUH WKDW WKH DQQXDO PHDQ UDGRQ
FRQFHQWUDWLRQLQLQGRRUDLULVEHORZ%TP 'DQLVK(QWHUSULVHDQG&RQVWUXFWLRQ$XWKRULW\
 %XLOGLQJV FRPSOHWHG HDUOLHU DUH UHFRPPHQGHG WRPHHW WKH VDPH OHYHO +RZHYHU LQ
EXLOGLQJVKROGLQJZRUNVSDFHV ZHUHLQFOXGHGLQWKHUHTXLUHPHQWV JLYHQWRQHZEXLOGLQJV
FRQVWUXFWHG DIWHU :RUNVSDFHVZLWK DQ DQQXDOPHDQ UDGRQ FRQFHQWUDWLRQ LQ LQGRRU DLU
H[FHHGLQJ%TP PXVWLPSOHPHQWUDGRQUHGXFLQJPHDVXUHVWRUHDFKDQDFFHSWDEOHUDGRQ
FRQFHQWUDWLRQ 7KH 'DQLVK +HDOWK $XWKRULW\ GHILQHV WKH DFFHSWDEOH UDGRQ FRQFHQWUDWLRQ LQ
LQGRRUDLU EDVHGRQWKHDQQXDOPHDQUDGRQFRQFHQWUDWLRQWKHKHDOWK ULVNRIZRUNHUV DQGWKH
FRVWV WRSHUIRUPWKHQHFHVVDU\UDGRQUHGXFLQJPHDVXUHV 7KH0LQLVWU\RI+HDOWK %\
LPSOHPHQWLQJWKH VDPHUHTXLUHPHQWV LQWKH'DQLVK%XLOGLQJ5HJXODWLRQV IRUWKHDQQXDOPHDQ
UDGRQFRQFHQWUDWLRQLQLQGRRUDLUDVIRUWKHUHTXLUHPHQWVIRUZRUNVSDFHVDQDWLRQDOUHIHUHQFH
OHYHO ZDV GHILQHG IROORZLQJ FRXQFLO GLUHFWLYH (85$720 DQG WKH :+2
UHFRPPHQGDWLRQV 7KHVH LQLWLDWLYHV VHW WKH EDVLF VDIHW\ VWDQGDUGV IRU SURWHFWLRQ DJDLQVW WKH
GDQJHUVRI H[SRVXUHWRLRQLVLQJUDGLDWLRQ
7KHSDSHUSUHVHQWVDVXUYH\ LQZKLFK WKH UDGRQFRQFHQWUDWLRQ LQ LQGRRUDLU LQGHWDFKHGDQG
WHUUDFHGVLQJOHIDPLO\KRXVHV ZDV PHDVXUHG LQ LQGLYLGXDOKRXVHV FRPSOHWHGEHWZHHQ
DQGGXULQJ WKHKHDWLQJVHDVRQGXULQJWKHZLQWHUV RI±± DQG
± 7KH UHVXOWV DUH SUHVHQWHG DV DQ HVWLPDWHG DQQXDOPHDQ UDGRQ FRQFHQWUDWLRQ LQ
LQGRRUDLU6WDWLVWLFDOFDOFXODWLRQV RIWKHHVWLPDWHGDQQXDOPHDQUDGRQFRQFHQWUDWLRQ IRFXVRQ
KRZ WKH UDGRQ SURYLVLRQV WKDWZHUH LPSOHPHQWHG DV UHTXLUHPHQWV LQ WKH1DWLRQDO %XLOGLQJ
5HJXODWLRQV DIIHFW WKH LQGRRUDLU UDGRQ FRQFHQWUDWLRQ 7KH QDWLRQDO UHIHUHQFH OHYHO LV
GHWHUPLQHGWREH WKHDQQXDOPHDQYDOXHIRULQGRRUDLUDQGLV DVORZDV %TP
0(7+2'
0HDVXUHPHQWVZHUHFDUULHGRXWLQLQGLYLGXDOKRPHVZKLFKZHUHGHWHUPLQHG WKURXJKDQ
LQWHUQHWFDPSDLJQ DGYHUWLVHGWKURXJK VRFLDOPHGLD ZKHUHUHVLGHQWV ZHUHLQYLWHGWRSDUWLFLSDWH
LQ WKHUDGRQPRQLWRULQJSURJUDPPH7KHSURJUDPPHWRRNSODFH LQ LQGLYLGXDOKRPHVGXULQJ
WKHKHDWLQJVHDVRQ EHWZHHQ2FWREHUDQG$SULO GXULQJWKHZLQWHUV RI±±
DQG±7KHQXPEHURIGHWHFWRUVQHFHVVDU\WRGHWHUPLQHWKHHVWLPDWHGDQQXDOPHDQ
UDGRQ FRQFHQWUDWLRQLQLQGRRUDLUGHSHQGHG RQWKHQXPEHURIURRPVVL]HRI WKH RSHQVSDFH
DQGQXPEHURIIORRUV5DVPXVVHQ7KHGHWHFWRUVZHUHGLVWULEXWHGWRHDFKKRPH E\PDLO
LQVHDOHGDOXPLQLXPFRDWHGHQYHORSHVDQGZHUHUHWXUQHGDIWHUWKHLQWHJUDWLRQSHULRGLQDSUH
VWDPSHG HQYHORSH (DFK KRPHRZQHU ZDV DVNHG WR FRPSOHWH D TXHVWLRQQDLUH UHJDUGLQJ WKH
GDWHV ZKHQ WKH H[SRVXUH VWDUWHGDQGHQGHG DQG WKH W\SHRI URRP LQZKLFK WKHGHWHFWRUZDV
SODFHG7KHRFFXSDQWVZHUHLQVWUXFWHGUHJDUGLQJWKHSODFHPHQWRIWKHGHWHFWRUV7KHHVWLPDWHG
DQQXDOPHDQ UDGRQFRQFHQWUDWLRQ LQ LQGRRUDLU UHSUHVHQWV WKH LQGRRUDLU UDGRQFRQFHQWUDWLRQ
WKDWRFFXSDQWV DUH H[SRVHG WR RQDYHUDJHE\ LQKDOLQJ DLU LQGRRUV IRU RQH \HDU 5DVPXVVHQ

7KHHVWLPDWHGDQQXDOPHDQ UDGRQ FRQFHQWUDWLRQ LQ LQGRRU DLUZDV HVWLPDWHG IURPPHDVXUHV
FDUULHGRXW IROORZLQJDQXPEHURI UHTXLUHPHQWV RYHUDSHULRGRI WLPH RI OHVV WKDQRQH\HDU
5DVPXVVHQ 7KHUHTXLUHPHQWVLQFOXGHWKDWWKHPHDVXUHVPXVWWDNHSODFHLQWKHSHULRG
IURP 2FWREHUWR$SULO)XUWKHUPRUHWKH GHWHFWRUVPXVWEH ORFDWHGPRUHWKDQ FP IURP
D ZDOO RU FHLOLQJ  FP IURP WKH IORRU DQG DZD\ IURP VWURQJ GUDIWV DQG KHDW VRXUFHV




WKH LQGRRUDLU UDGRQ FRQFHQWUDWLRQ LQ WKH PHDVXUHPHQW SHULRG ZHUH REWDLQHG 7KH
PHDVXUHPHQWVIROORZHGWKHGHVFULSWLRQVJLYHQLQ WKHZRUNE\ 5DVPXVVHQ  7ZR
GHWHFWRUVDWPLQLPXP ZHUH XVHGLQWKHKRPHV
,QIRUPDWLRQ UHJDUGLQJ WKH FRPSOHWLRQ \HDU RI WKH KRXVHV ZDV JDWKHUHG IURP WKH 'DQLVK
%XLOGLQJ DQG +RXVLQJ 5HJLVWHU &KULVWHQVHQ  ZKLFK ZDV XVHG IRU HQVXULQJ WKDW WKH
KRPHV UHSUHVHQWHGW\SLFDOGHWDFKHGDQGWHUUDFHGVLQJOHIDPLO\KRXVHV LQ'HQPDUN,QDGGLWLRQ
LWZDVHQVXUHG WKDWWKHVXUYH\HGKRPHV DVDJURXS UHDVRQDEO\ UHIOHFW WKHQXPEHURIGHWDFKHG
DQGWHUUDFHGVLQJOHIDPLO\KRXVHVFRPSOHWHG HYHU\\HDUEHWZHHQDQG
,QDFFRUGDQFHZLWK WKH'DQLVK UHFRPPHQGDWLRQV IRU UDGRQPHDVXUHPHQWV LQSULYDWHKRPHV
WKHVLPSOHVWDVVHVVPHQWRIUDGRQFRQFHQWUDWLRQV LQ LQGRRUDLU LVEDVHGRQGLUHFWO\ LQWHJUDWHG
PHDVXUHPHQWV 5DVPXVVHQ   :UDEHU DQG 5DVPXVVHQ  WKXV QR LQGLUHFW





GDPDJH WR WKH ILOP%\ WKHHQGRI WKHPHDVXUHPHQW SHULRG WKHGHWHFWRUVZHUH UHWXUQHG IRU
DQDO\VHV ZKLFK LQFOXGHG HWFKLQJ WKH SODVWLF ILOP ZLWKLQ WKH FORVHG GHWHFWRU FRXQWLQJ WKH
WUDFNV DQGFDOLEUDWLQJ WKHUHVXOW7KHHWFKLQJWRRNSODFHLQ1D2+DW&IRUPLQ
DQGWKHWUDFNVZHUHFRXQWHGDXWRPDWLFDOO\XVLQJDQLPDJHVFDQQHU7KHFDOLEUDWLRQH[SRVXUH
QRUPDO H[SRVXUH UDQJHZDV  ± N%TāKP DQG WKH GHWHFWRU SHUIRUPDQFH KDG D
W\SLFDO EDFNJURXQG RI  N%TāKP 7KH ODERUDWRULHV ZHUH ,62  DQG ,62 
FHUWLILHGDQGUHJLVWHUHGIRUWKH (XURSHDQ(FR0DQDJHPHQWDQG$XGLW6FKHPH7KH,62
FHUWLILFDWLRQ LV DQ RSWLRQDO DFFUHGLWHG VWDQGDUG WKDW ODERUDWRULHV WKDW PHDVXUH UDGRQ
FRQFHQWUDWLRQ LQ LQGRRU DLU FDQ FKRRVH WR IROORZ 7KH VWDQGDUG GHVFULEHV WKH JHQHUDO
UHTXLUHPHQWV IRU WKH FRPSHWHQFH RI WHVWLQJ DQG FDOLEUDWLRQ ODERUDWRULHV 7KH PHDVXUHPHQW
PHWKRGV DUH DFFUHGLWHG DFFRUGLQJ WR VWDQGDUGV DFFHSWHG LQ  (XURSHDQ FRXQWULHV E\ WKH
(XURSHDQ &RRSHUDWLRQ IRU $FFUHGLWDWLRQ RI /DERUDWRULHV )XUWKHUPRUH WKH ODERUDWRULHV





WDNHQPHDVXUHV ,I WKHKRPHKDG PRUH WKDQRQH OHYHO WKH FDOFXODWHGDULWKPHWLF DYHUDJH IRU
HDFKIORRUZDV FDOFXODWHGILUVWFRQVLGHULQJ DOOPHDVXUHVRQWKHLQGLYLGXDOIORRUV6HFRQGWKH
HVWLPDWHG DQQXDO PHDQ UDGRQ FRQFHQWUDWLRQ LQ WKH KRPH ZDV FDOFXODWHG DV WKH DULWKPHWLF
DYHUDJH IRU HDFK IORRU 5DVPXVVHQ   $ VLQJOH HVWLPDWHG DQQXDO PHDQ UDGRQ
FRQFHQWUDWLRQLQLQGRRUDLUIRUHDFKKRPH ZDVFDOFXODWHGDQGXVHGIRUWKHVWDWLVWLFDODQDO\VHV
)LJXUH$YHUDJHHVWLPDWHGDQQXDOPHDQUDGRQ FURVV LQLQGRRUDLU E\ FRPSOHWLRQ\HDUIRU
KRXVHVPHDVXUHGGXULQJ ±± DQG±7KH VWUDLJKW OLQHLQGLFDWHV
WKH DYHUDJH IRU WKH FRPSOHWLRQ\HDU LQWHUYDOV 7KH QXPEHU RI KRPHV LV JLYHQ IRU HDFK
FRPSOHWLRQ\HDU LQWHUYDO
)LJXUH LOOXVWUDWHV WKHDYHUDJHHVWLPDWHGDQQXDOPHDQUDGRQLQLQGRRUDLU IRUWKHKRXVHV IRU
WKHLQGLYLGXDOFRPSOHWLRQ\HDUV ZKLFK ZHUHGLYLGHGLQWRLQWHUYDOVRI±±
DQG±)RUKRXVHVFRPSOHWHGEHWZHHQDQGWKHDYHUDJH HVWLPDWHGDQQXDO
PHDQ UDGRQ FRQFHQWUDWLRQ LQ LQGRRU DLU ZDV  %TP ZLWK D PLQLPXP RI  %TP
PD[LPXPRI%TPVWDQGDUGGHYLDWLRQ RI%TPDQGPHGLDQRI%TP)RUKRXVHV
FRPSOHWHGEHWZHHQDQGWKHDYHUDJHHVWLPDWHGDQQXDOPHDQUDGRQ FRQFHQWUDWLRQ LQ
LQGRRU DLU ZDV  %TP ZLWK D PLQLPXP RI  %TP PD[LPXP RI  %TP VWDQGDUG
GHYLDWLRQ RI %TP DQGPHGLDQ RI %TP )RU KRXVHV FRPSOHWHG EHWZHHQ  DQG
WKHDYHUDJHHVWLPDWHGDQQXDOPHDQUDGRQ FRQFHQWUDWLRQ LQLQGRRUDLUZDV%TP ZLWK
D PLQLPXP RI  %TP PD[LPXP RI  %TP VWDQGDUG GHYLDWLRQ RI  %TP DQG
PHGLDQRI%TP





)LJXUH7KHVKDUHRIKRPHV ZLWKDQDYHUDJHHVWLPDWHGDQQXDOPHDQUDGRQ FRQFHQWUDWLRQ LQ
LQGRRUDLUFDOFXODWHGE\FRPSOHWLRQ\HDUIRU ±± DQG±ZKLFK
ZDV FDOFXODWHGDVDSHUFHQWDJHRIWKHQXPEHURIKRPHV LQWKHVDPHFRPSOHWLRQ\HDULQWHUYDO
7KHHVWLPDWHGDQQXDOPHDQLV VKRZQ LQLQWHUYDOVRI%TP7KHQXPEHUV RIKRPHVLQHDFK
FDWHJRU\DUH OLVWHGRQWKHEDUVRIWKHFKDUW
',6&866,21
,Q  WKH 1DWLRQDO %XLOGLQJ 5HJXODWLRQV LPSOHPHQWHG WKH ILUVW UDGRQ SURYLVLRQV DV
SHUIRUPDQFH UHTXLUHPHQWVZKLFK ZHUH IXOO\ LPSOHPHQWHG E\  7KH UHTXLUHPHQWVZHUH
WKDWFRQVWUXFWLRQV IDFLQJ WKHJURXQGKDG WREH DLUWLJKWFRQVWUXFWLRQV 'DQLVK(QWHUSULVH DQG
&RQVWUXFWLRQ $XWKRULW\  +RZHYHU WKH UHTXLUHPHQWV ZHUH LPSOHPHQWHG ZLWKRXW D
GHILQLWLRQ RIZKDWZDV FRQVLGHUHG DFFHSWDEOH DLUWLJKWQHVV +RZHYHU UDGRQ FRQFHQWUDWLRQ LQ
LQGRRUDLUZDVDGYLVHGQRWWRH[FHHG %TP,Q WKH UDGRQSURYLVLRQVZHUHIROORZHG
XSE\LPSOHPHQWLQJPHDVXUDEOHUHTXLUHPHQWVIRU WKHUDGRQFRQFHQWUDWLRQLQLQGRRUDLUIRU WKH
FRPSOHWHG EXLOGLQJ LQ SURSHU XVH 7KH UHTXLUHPHQWV ZHUH WKDW WKH LQGRRUDLU UDGRQ
FRQFHQWUDWLRQ RI D FRPSOHWHG EXLOGLQJ LQ XVH PXVW QRW H[FHHG  %TP DV DQ HVWLPDWHG
DQQXDOPHDQ 'DQLVK(QWHUSULVHDQG&RQVWUXFWLRQ$XWKRULW\
7KH UHVXOWV VKRZ WKDW WKH DYHUDJH HVWLPDWHG DQQXDOPHDQ UDGRQ FRQFHQWUDWLRQ LQ LQGRRU DLU
GHFUHDVHG IURP  %TP IRU KRPHV FRPSOHWHG EHWZHHQ  DQG  WR  %TP IRU
KRPHV FRPSOHWHGEHWZHHQ DQG7KH ILUVW UDGRQSURYLVLRQV ZHUH LPSOHPHQWHG LQ
,QWKHVDPHSHULRG WKHVWDQGDUGGHYLDWLRQ GURSSHGIURP  WR %TP DQGWKH PHGLDQ
YDOXHGURSSHGIURP %TP WR%TP7KHLPSURYHPHQWVZHUHQRWLQFRPSOLDQFHZLWK
WKH KHDOWK LPSURYHPHQWV FDOOHG IRU E\ WKH :+2 DQG WKH (XURSHDQ 8QLRQ +RZHYHU E\
LPSOHPHQWLQJ PHDVXUDEOH UHTXLUHPHQWV DV SURYLVLRQV LQ  WKH UHVXOWV VKRZ WKDW WKH
HVWLPDWHGDQQXDOPHDQUDGRQ FRQFHQWUDWLRQ LQLQGRRUDLUGHFUHDVHG IURP%TP IRUKRPHV
FRPSOHWHGEHWZHHQDQGWR%TP IRUKRPHV FRPSOHWHGEHWZHHQDQG









+RXVHV WKH 'DQLVK $VVRFLDWLRQ RI 1RQSURILW 5HQWHG +RPHV WKH 'DQLVK 0LQLVWU\ RI
7UDQVSRUW %XLOGLQJ DQG +RXVLQJ DQG 5HDOGDQLD ZKLFK LV D SKLODQWKURSLF DVVRFLDWLRQ
IRFXVLQJ RQ VROYLQJ FKDOOHQJHV LQ 'DQLVK VRFLHW\ LQ FRRSHUDWLRQ ZLWK WKH JRYHUQPHQW
PXQLFLSDOLWLHVIRXQGDWLRQVDVVRFLDWLRQVSULYDWHEXVLQHVVHV DQGORFDOYROXQWDU\HQWKXVLDVWV
 5()(5(1&(6
$QGHUVHQ &( %HUJV¡H 1& %UHQGVWUXS - 'DPNM  U $ *UDYHVHQ 3 DQG 8OEDN . 
5DGRQ (Q XQGHUV¡JHOVH DI PHWRGHU WLO UHGXNWLRQ DI UDGRQNRQFHQWUDWLRQHQ L GDQVNH











7KH 0LQLVWU\ RI +HDOWK  $QQRXQFHPHQW RQ LRQLVLQJ UDGLDWLRQ DQG UDGLDWLRQ SURWHFWLRQ
%HNHQGWJ¡UHOVHRPLRQLVHUHQGHVWUnOLQJRJVWUnOHEHVN\WWHOVH ,Q'DQLVK%(. QRRI
/RFDWHGDW KWWSVZZZUHWVLQIRUPDWLRQGN)RUPV5DVS["LG 
:UDEHU , DQG 5DVPXVVHQ 79  +RZ WR HQVXUH ORZ UDGRQ FRQFHQWUDWLRQV LQ LQGRRU
HQYLURQPHQWVWK1RUGLF6\PSRVLXPRQ%XLOGLQJ3K\VLFV 16%9RO ±













IURP ZRRG SURGXFWV HPSOR\V D YDULHW\ RI
PHDVXUHPHQW DSSURDFKHV LQFOXGLQJ H[WUDFWLRQ
PHWKRGV SHUIRUDWLRQ VWDWLF PHWKRGV
GHVLFFDWRUVDQGG\QDPLFPHWKRGV FKDPEHUV
*LYHQ WKH ZLGH YDULHW\ LQ PHWKRGV WKLV
SUHVHQWDWLRQ ZLOO IRFXV RQ WKH YDULHW\ RI




WKH UHJXODWLRQV DQG WHVW PHWKRGV LV LPSRUWDQW






DUH ILYH PDMRU FRPSRQHQWV WR QDWLRQDO
UHJXODWLRQV RI IRUPDOGHK\GH HPLVVLRQ IURP
ZRRG SURGXFWV   5HJXODWRU\ DSSURDFK 
0DWHULDOV FRYHUHG  &RQGLWLRQLQJ  7HVW
PHWKRG  5HJXODWRU\ YDOXHV $OWKRXJK
IROORZLQJ VLPLODU ORJLF HDFK RI WKH FRXQWULHV
DGGUHVVHV HDFK RI WKHVH LWHPV LQ D GLIIHUHQW
PDQQHU 7KHVH YDULDWLRQV FRXOG UHVXOW LQ D





WHFKQRORJ\ LQ  WR SURGXFH HDFK W\SH RI
ZRRG SURGXFW 3URGXFWV ZHUH WHVWHG XVLQJ
KLVWRULFDOWHVWPHWKRGVWKDWVHWFKDPEHUORDGLQJ
UDWLRVEDVHGXSRQZRRGXVDJH LQPRELOHKRPHV
LQ7KLVDSSURDFK UHVXOWV LQ IRUPDOGHK\GH
HPLVVLRQOLPLWV WKDWYDU\IRUHDFK W\SHRI ZRRG
SURGXFW,QFRQWUDVW*HUPDQ\)UDQFH DQG&KLQD
VHW DVLQJOHHPLVVLRQOLPLW IRUDOOZRRGSURGXFWV
7KHUH DUHFKDOOHQJHV IRUERWKDSSURDFKHV 7KH
8QLWHG 6WDWHV DSSURDFK UHOLHV RQ GDWHG EHVW
DYDLODEOH WHFKQRORJ\ DQG FDQ OHDG WR FRQIXVLRQ
ZLWK GLIIHUHQW ZRRG SURGXFWV KDYLQJ HPLVVLRQ
YDOXHVWKDWYDU\E\DQRUGHURIPDJQLWXGH7KH
VLQJOH HPLVVLRQ OHYHO DSSURDFK UHOLHV XSRQ
MXGJHPHQWRIDSSURSULDWHORDGLQJUDWLRV WKDWDUH
UHSUHVHQWDWLYHRIUHDOZRUOGZRRGSURGXFWXVDJH
1HLWKHU DSSURDFK LV GLUHFWO\ WLHG WR KHDOWK
LPSDFWV
 0DWHULDOV&RYHUHG
3URGXFWV FRYHUHG XQGHU IRUPDOGHK\GH HPLVVLRQ
WHVWLQJ UHJXODWLRQV YDU\ E\ QDWLRQ  :KLOH
SDUWLFOH ERDUG LV FRPPRQO\ LQFOXGHGPDWHULDOV
VXFK DV EORFNERDUG YHQHHU ERDUG DQG ILEHU
ERDUG DUH H[SOLFLWO\ RU XQLTXHO\ FRYHUHG E\ LQ
VRPHUHJXODWLRQVEXWQRWRWKHUV
 &RQGLWLRQLQJ
7KH FRQGLWLRQLQJ SURFHGXUHV SULRU WR WHVWLQJ RI
WKH ZRRG SURGXFWV YDU\ DPRQJ WKH WHVWLQJ
VWDQGDUGV 7KH 8QLWHG 6WDWHV SULPDU\ UHTXLUHG
PHWKRG$670(UHTXLUHVZRRGSURGXFWV
FRQGLWLRQHGIRUGD\VLQ&URRPZLWK
UHODWLYH KXPLGLW\ 7KH &KLQHVH VWDQGDUG *%
± UHTXLUHV DGD\ FRQGLWLRQLQJLQ
D  & URRPZLWK DQ DLU FKDQJH UDWH RI  K
*LYHQ WKDW IRUPDOGHK\GH HPLVVLRQV FDQ GHFD\
E\XSWRRYHU DZHHN¶VWLPHIUDPH &KHQ
HW DO  YDULDWLRQV LQ FRQGLWLRQLQJ DQG
